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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapsl IJICKTPOHUKUA U MUKPOIJICKTPOHUKU

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.Hn. nyLﬁHOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM TOJly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.Hn. nyLﬁHOB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuy Kapeapsl DIECKTPOHUKH U MUKPOIJICKTPOHUKH

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.N. JIykpsHOB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojIy Ha 3aceqaHuu Kaeapsl DJIEKTPOHUKU U MHKPOIIEKTPOHUKH

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.1. JIykpsHOB




1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJ151)

[enbio AMCUUILINHBI SBISETCS OCBOCHHE OCHOB TEOPUM aBTOMATHYECKOTO YIPaBJICHUS
KaK TEOpPETHUYEeCKOW H (yHIAMEHTAIBLHOM 0a3bl JJiI TOCTPOSHUS COBPEMEHHBIX CHCTEM
ABTOMATUYECKOTO YIPABJICHUS W JJIEKTPOHHBIX CXEM YIPABICHUS B Pa3IUYHBIX OO0JIACTIX
TEXHUKH U YIIPaBICHUSI.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuruinHa Teopust aBTOMaTUYECKOIO YNpPaBJIEHUs BXOIUT B 4acTh y4eOHOIO IJIaHa
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  W3ydeHUs  JUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAQJICHUSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Maremaruka

®dusuka

WNudopmarrka 1 MHGOPMALIMOHHBIE TEXHOJIOTUU

3nanus (YyMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOUN NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUISl U3yUEHUS TUCHUILINH/TIPAKTHK:

OCHOBBI JIEKTPOIIPUBOIA

CpencrBa nepeayn ”HGOpMALIUU

BrimonHeHue u 3anuTa BEITYCKHOM KBATH(UKAIMOHHOW pabOTHI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHus

B pesynbrare ocBoeHHs AMCUMIUIMHBL (Moayns) «Teopus aBTOMaTH4YECKOTrO
yIpaBJIEHUS» 00y4arOLIUIiCs JOJKEeH 00J1afaTh CIeIyIOIUMH KOMIIETEHIUAMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETSHITUN

ITK-1 CnocobeH pa3pabaTbiBaTh CTPYKTYPHBIE U (DYHKIIMOHAIBHBIE CXEMBI JIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, TPUHIMIIAAIBHBIX CXEM YCTPOUCTB € UCIOJIB30BAHUEM CPEJICTB KOMIIBIOTEPHOTO
NPOEKTUPOBAHUS, TPOBEIEHUEM  IPOEKTHBIX pPacyeToB U  TEXHUKO-3KOHOMHYECKUM
000CHOBaHMEM ITPUHUMAEMBbIX PEIIeHUI

[K-1.1 Pa3pabaTpiBaeT 3CKU3HBIN MPOEKT, BKIIOYAIOIIMNA: BBHIOOP CTPYKTYpPHOMH
CXEMBI DJICKTPOHHOTO YCTPONCTBA WJIH CHCTEMBI ITyTEM COTOCTABJICHHS
pa3NMYHBIX BapHAHTOB M WX OICHKH C TOYKU 3PEHHS] TEXHUUYECKUX U
YKOHOMHYECKUX TPEOOBAHUI; pACCUUTHIBACT BCE HEOOXOMMBIEC ITOKA3ATEITN
CTPYKTYpPHOM CXEMBI SJIEKTPOHHOTO YCTPOMCTBA UITU CUCTEMBI, B TOM YHCIIE

MOKa3aTean Ka4ecTBa; BBIOMpAET u 000CHOBBIBAET CXEMBI
BCIIOMOTATEJIbHBIX YCTPOUCTB
[TK-1.2 [Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MPUHSATOTO PEIICHHUS C

pacueTaMu ce0ecTOMMOCTH YCTPOWCTBA W CTOMMOCTH €ro 3KCIUTyaTalluu;
CPaBHHUBAET C aHAJIOTAMHU MO TEXHUKO-I)KOHOMHYECKUM XapaKTepUCTUKAM




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJIUTOpPHAs — 4 aKaJ1. 4acoB;
— caMocTosTeNbHas paboTa — 36,3 akaJ1. 4acos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o | KoHTaKTHAS pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S 3 © | caMOCTOATENBHOM | yCIEeBaEMOCTH U
JUCLUTUTAHBI 5 £ < . | xommeTeHUK
O g £ paboThI TIPOMEKYTOYHOM
nab. | mpakT. | = 8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. Beenenue B TEOPUIO
ABTOMAaTHYECKOTO YIPaBJICHU
11 emu wu 3amaum
JUCLUATUINHBI «Teopus
aBTOMAaTHYECKOTO
YIIpaBICHUSY. Kpatkue
HCTOPHYECKUE CBEICHHS 00 YreHnue Brimonuenue u
aBTOMaTax, peryiastTopax M 2 2 1 JUTEpaTyphl, OTMCaHue 3aJaHuN TK-1.1,
pa3BUTHH TEOpHH MOJrOTOBKA K | JUIs IPAKTHYECKUX MK-1.2
YIpaBJICHHUS. OCHOBHBIE 3aHATHIM 3aHATHH
TEPMUHBI, ~ HOHATHA  H| .
OIIPEICIICHUS. Tunst
O00BEKTOB  YIpaBJIEHUS U
3a/lauu yIpaBJICHUSI.
1.2 Knaccudukanus CAY.
IIpeoGpaszoBanne Jlammaca. Yrenue Brimonnenue u
I'padsr CUCTEM 2 2 2 JUTEPATYPBI, onucaHue 3alaHui IK-1.1,
aBTOMAaTHYECKOTO MOJITOTOBKA K | JUIsl IPAKTHYECKUX MK-1.2
ynpasneHus. CTpyKTypHbIC 3aHATHIM 3aHATHH
npeobpaszoBanus CAY.
Hroro no pazneny 4 4 3
2. MaremaThyecKkoe OMHCAHUE
nHelHbIX CAY
2.1 Dopmsl 3aMucu
Urenune Brimonnenue u
g hepeHInaIbHbIX .
N JUTEpaTypHl, OTMCaHue 3aJaHuN TK-1.1,
ypaBueHuit CAP u 3BeHbeB. 2 2 2
Tuncapusanms CAY HOATOTOBKA K JUTSE TaGOPATOPHBIX TIK-1.2
’ 3aHATUSAM 3aHATHH
IIpuHuMn cynepnosuuuu.
2.2 [puHHIEL 6
A30MKHYTOTO aBJICHUS
p y yip > Urenue Brimonuenue u
yIpaBJicHHS o .
JTUTEPaATYPHI, OIMCaHUEe 3aIaHui TIK-1.1,
BO3MYIIEHUIO, YIIPaBICHUS 2 2 2
MOJTOTOBKA K | JUIs IPAKTUYECKUX [K-1.2
o OTKJIOHEHHIO, .
3aHATHAM 3aHATHH
KOMOMHHPOBAHHOTO
yIpaBJICHHUSL.




2.3 TumoBbie BO3IEHCTBHS
B TAY u 1704

Yrenue Bremonnenne n
MaTeMaTHYECKOE OIMCaHUE. .
JUTEPATYPHI, OTMCaHuE 3a/IaHUi TK-1.1,
WmnynbcHas, BecoBasi, U 2 2/21 2
HepexoIHasT F—— MOJTOTOBKA K JUTSL TIPAKTHYECKUX TIK-1.2
n fHﬂTHe y ’ 3aHATHAIM 3aHATHI
MHUHHUMAaJIbHO-()a30BbIX
2.4 CraTtnueckue
Yrenue Brimonnenne u
XapaKTePUCTHKHU CAYV. .
JUTEPaTypBHl, OIMCAHUE 3aJJaHUuK TIK-1.1,
Jlorapudmuueckas u 2 2/21 2
(bazoas HACTOTHEIC MOJITOTOBKA K | JUISl IPAKTHYECKHX TIK-1.2
3aHATHAM 3aHATUH
XapakTepUCTUKH, rogorpad.
2.5 Tumossie
Yrenue Brimonnenne u
JIMHAMHAYECKHE 3BEHBS U MX .
JUTEPaTypBHl, OIMCAHME 3aJJaHuK TIK-1.1,
OrepaTopHble, BPEMEHHBIC 4 4/41 4
" HACTOTHELC MOJITOTOBKA K | JUISl IPAKTHUYECKUX TIK-1.2
3aHATHAM 3aHATUI
XapaKTepUCTUKU.
2.6 DyHKIIMOHAIBHEIE
or oﬁCTBaYH (cymmaTOpbI YUrenne Brimonnenne u
yerp Y P, JUTEpaTyphl, ONMCaHue 3aJaHul TK-1.1,
norapudMuIecKue, 2 221 2
SKCTIOHEHIIHATLHBLS MOJITOTOBKA K | JUIS IPAKTHYECKHX TIK-1.2
’ 3aHATUAM 3aHATHI
OTPaHUYIUTEINH U T.II.)
Wroro no pazapery 14 14/101| 14
3. Ycroiiuusocts CAY
3.1 TlonsiTHE yCTOWYMBOCTH
CAY Y enoBis YUrenne Brimonnenne u
N JUTEpaTyphl, ONMCaHUEe 3aJaHuN TK-1.1,
yeroiunBoct CAY, BHIBI 2 2 2
B u IOJATOTOBKA K JUISL TIPAKTHYECKHX TIK-1.2
y . 3aHATUAM 3aHATHI
HeycTroHuuBbix CAY.
3.2 Kopuesoit METOI
TEHH BIIIOJIHEHNE U
on CI[CHCHI;ISI Hrenme Brmosmenne
CfOfI‘II/IBOCTI/I CAY 2 2 2 JUTEpaTyphl, ONMCaHue 3aJaHuN TK-1.1,
M 0 MHOATOTOBKA K JUTSI TIPAKTUIECKUX TIK-1.2
Anrebpandeckue KpUTEpHU .
. 3aHATUAM 3aHATUHN
ycrortunBoctr CAY.
Yrenune Brimonnenue u
3.3 YacroTHbIe KpHUTEPUH 2 291 2 JUTEPATYPHI, OIMCaHUEe 3aJaHni TIK-1.1,
CTONYMBOCTH . MOATOTOBKA K JIUISL IPAKTUYECKUX -1.
y CAY TIK-1.2
3aHATHAM 3aHATHH
Yrenune Brimonnenue u
3.4 Meton D-pa3duenus 1o .
OTHOM " BYM 2 2 2 TUTEPaTypPHI, OIMCaHHUE 3aIaHui T1IK-1.1,
i aMeyT am y MOJITOTOBKA K JUTSL TIPAKTHYECKUX TIK-1.2
P pam. 3aHATHAM 3aHATHI
HWroro no pazaeny 8 821 8
4. KauectBo CAY
4.1 KauectBo
peryJaupoBaHUsl U €ro
OIlEHKA. OCHOBHBIE
MMOKa3aTeIIH KavecTBa
Yrenne Brimonnenune n
CHCTEM pETyJIHpPOBaHUs B .
CTATHICCKIX u 2 2 1 JTUTEPaATYPHI, OIMCaHUE 3aIaHui TIK-1.1,
IMHAMIMECKIX CIMAX IMOJTOTOBKA K JUTSI TIPAKTHYECKUX TIK-1.2
p ) 3aHATHAM 3aHATHI
Omnpenenenue
KauyeCTBEHHBIX ITOKa3aTesiei
CAY 10 MEePEX0HOMN
($yHKIMH.
4.2 BausHue mapaMeTpoB U
.. Yrenue Brimonnenune n
ctpyktypel CAY Ha eé .
JTUTEPaATYPHI, OIMCaHUEe 3aJIaHui TIK-1.1,
KayeCTBEHHBIE IT0Ka3aTeH. 2 2 2
ACTaTHIM CAY IMOJTOTOBKA K JUTSL TIPAKTHYECKUX TIK-1.2
: 3aHATHSIM 3aHATHI

KosddunueHtsl omuodok.




4.3 OnpeneneHue

N Urenue Brinonnenue u
KaueCTBEHHBIX MOKa3aTenen N
CAY 1o AUX, 1o KopHsm 2 2 2 JUTEPaTypBHl, OIMCAHUE 3aJJaHUuKi TIK-1.1,
’ . MOJrOTOBKA K | JUISl IPAKTHUYECKUX TIK-1.2
U MOJI0CaM MepeaaTOYHON .
F—— 3aHITHSIM 3aHSITHI
HUroro no pazaeny 6 6 5
5. Cunre3 CAY
5.1 INUA peryasrop. IIN
perynarop. Pacuér Urenue Brimonuenne u
perynaropa Uil HaCTpOMKHU JIUTEpaTypBsl, ONMCaHUE 3aJaHuN TIK-1.1,
. 6 2 2/21 2
Ha MOJAYJBHBIH ONTHMYM, MOJITOTOBKA K | JIs1 JTaGOpaTOpHBIX TIK-1.2
CHMMETPUYHBIN ONTUMYM H 3aHITHSIM 3aHSITHI
6uHoM HeioToHa.
HUroro no pazaeny 2 221 2
6. BrinonHenue
pacu€THO-rpaduuecKoil paboThI
6.1 Pacsérao-rpadurieckas 6 4,3 | Bemonuaenue PI'P Sammura PI'P IIK-1.1,
pabora TIK-1.2
HWroro no pazneny 4.3
7. ITOrOBBIi KOHTPOJIH
7.1 DK3aMeH o TToaroroBka k TIK-1.1,
6 Crhava sK3aMeHa
NUCIUIIIAHE dK3aMEHY TIK-1.2
Wroro no pazneny
Hroro 3a cemectp 34 34/141 | 36,3 DK3aMeH
Hroro no aucrumnnuze 34 34/141 | 36,3 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpornecce npenonaBaHusi TUCHHMIUIHHBL «Teopuss aBTOMaTHYECKOTO» MPUMEHSETCS
MOJIyJIbHO-KOMITIETEHTHOCTHAsT TEXHOJIOTHs. JISKIMu mpoxoasar B TpaauinuoHHOW (opme. Ha
JICKITMOHHBIX 3aHATHSIX PUMEHSIOTCS SJIEMEHTHI JICKITMH-BU3YAJTU3aIIH, 33 CUCT MPEICTABICHUS
YaCTH JIEKIIMOHHOTO MaTepHalia ¢ OMOILBIO 3apaHee MOATrOTOBICHHBIX MPE3ECHTALNH, CIaliI0B ¢
MIOMOIIBIO MYJIETUMEIMIHHOTO 000PYIOBAHHS.

HCKLII/IOHHLII;'I Mareprajl 3aKpCIUIACTCA Ha MNPAKTHYCCKUX 3aHATHUAX, Ha KOTOPLIX
BBIMOJIHSIOTCS. WHAWBUYAIbHBIC 33/IaHUS 110 TPOUICHHON Teme. Takke MpaKTUYeCKUe 3aHsATUS
IMPO-BOJATCA B BUAC CCMHUHAPOB, LICJIb KOTOPBIX MAKCUMAJIBHO JOCTYITHBIM HYTGM (HpI/I IIoMoI1u
OHJIAH BU3yaJM3allMM 3apaHee IOATOTOBICHHBIX MPUMEPOB IO MaTepuaaM JICKIIMOHHBIX
3aHsaTH). Ha nmpakTHueckux 3aHATUSAX TaK)Ke MPUMEHSIOTCS METOJ KOHTEKCTHOIO OOyuyeHwus,
paboThl B KOMaHIe W METOj Case-Study, Mmo3BOJISONIME YCBOMTH YyYeOHBIH Marepuayl MmyTéM
BBISIBJICHUS CBSI3EH MCKAY KOHKPCTHBIM 3HAHHUECM M C€ro IMPUMCHCHUCM, a TAKXKC aHaJIn3a
KOHKPETHBIX CUTyalluid M MOMCKA PEHICHUN CTYACHTaMHU. 3allUTa Pe3ylIbTaTOB MPaKTHUYECKUX
3aJJaHlii TPO-XOJUT B BHUJIE JUAIOTA MPENOAaBaTeIs U CTyASHTa, MPENoAaBaTeeM 3aaat0Tcs
KOHTPOJIbHBIE BOIPOCHI C IIEIIBI0 BBIACHCHHS TJIyOMHBI 3HAHUH CTyJEHTa 0 JaHHOMY pa3Jieiy,
IIpu 3TOM HpO-6€JII)I B 3HAHHAX CTYACHTA BOCIIOJIHAIOTCA AOIIOJHHUTCIbHBIMH IOSACHCHUAMMU,
KOMMEHTApUSIMU MIPETI0/1aBaTellsl.

CaMocTtosiTenpbHasl paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITCIBHOM
npo-paboTKe TeM MO JUCHUIUIMHE, TOJArOTOBKA K NPAKTUYCCKUM 3aHSTHUSM M HMTOTOBOMN
aTTECTAIlNH, BBITIOJTHEHUS PacyETHO-TpaduIecKoil paboThI

B kadecTBe OIICHOYHBIX CPEICTB Ha MPOTSIKCHUU CEMECTpa HCIOJB3YHOTCS: YCTHBIN
ompoc (cobecemoBaHWe) ¥ MPAKTUYCCKUE 3a/JaHUS, BBHINOJIHSIEMBIE C MPUMEHECHUEM
NIEPCOHAIBHOTO KOMITBIOTEPA, 3aIUTA OJIYYCHHBIX PE3yIbTAaTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOYHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kum, /1. I1. Teopust aBBTOMaTHYECKOTO YIIPABICHUS ;| YICOHUK U MPAKTUKYM JIJIsl BY30B /
. T1. Kum. — Mocksa : M3parensctBo FOpaiit, 2020. — 276 ¢. — (Briciee oOpazoBanue). —
ISBN 978-5-9916-9294-6. — Tekctr : anekrponnsii // DBC IOpaiit [caiitr]. — URL:
https://urait.ru/bcode/450559 (nata obparenus: 20.09.2020).

2. Konowmeiiniea, M. b. Cucrembl aBTOMaTHUYECKOTO YIPaBIEHHUsS IpPH CIydailHBIX
BO3JIEHCTBUAX . yueOHoe mocooue s By30B / M. b. Konomeiinesa, B. M. becenun. — 2-e usf.,
ucrp. u gon. — Mocksa : UznatensctBo FOpaiit, 2020. — 104 c. — (Briciee o6pa3oBanue). —
ISBN 978-5-534-11166-8. — Tekcr : anekrponnbiii // DBC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/455298 (nata ooparmienus: 20.09.2020).

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Sronxuna, T. B. Teopust aBTOMaTHUECKOTO YIPABICHUS | YIEOHUK U MPAKTUKYM JUIs
By30B / T. B. SIrogxuna, B. M. becenun. — Mocksa : UznatensctBo FOpaiit, 2020. — 470 ¢. —
(Beicuiee oopazoBanue). — ISBN 978-5-534-06483-4. — Texkcr : anekrponssiii // DBC FOpaiit
[caitt]. — URL.: https://urait.ru/bcode/450572 (nata oopamierus: 20.09.2020).

2. Kum, JI. II. Teopus aBTOMaTH4ECKOro ympasieHHs. MHOrOMepHbIe, HEIUHEHHbIE,
ONTUMAaJTbHBIE U aalITHBHBIE CUCTEMBI. 3aIa4HKK | yaeOHoe mocoowue as By3oB / [1. I1. Kum. —
2-e u3., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 331 ¢c. —



(Beicuiee oopazoBanue). — ISBN 978-5-534-01459-4. — Tekcr : anexrponnsiii // DBC HOpaiit
[caitT]. — URL.: https://urait.ru/bcode/452303 (mata oopamierus: 20.09.2020).

B) MeTonuyeckue ykazaHus:

1. Ps6uukos, M. 1O. CtaTucTudeckas TuHaMHUKa CUCTEM YIIpaBJIeHU | yaeOHOe rmocodue
/ M. 1O. Psa6uukos, E. C. Ps6uukoBa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 110 c. : i,
Talm., CXEMBI, rpad., THUCTOTD. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3126.pdf&show=dcatalogues/1/1136
001/3126.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoodwsekT. - Tekcr
anekTpoHHbIi. - ISBN 978-5-9967-0868-0. - ImeeTcst medaTHBIM aHAIIOT.

2. Kum, /1. T1. Teopust aBTOMaTHuecKoro ympasjieHus. JInHeHbIe cucTeMbl. 3aJa9HUK !
yuebHoe nocodue st By3os / 1. I1. Kum, H. JI. JimutpueBa. — 2-e u3., ucop. u a0mn. — MockBa

MznarensctBo  HOpaiit, 2020. — 169 c. — (Beicmiee o6Opa3oBanue). — ISBN
978-5-9916-8603-7. — Tekcr : onektponnsii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452301 (narta obparuenus: 20.09.2020).

3. PsabumkxoB, M. 0. IlnanupoBaHue 3KCnepuMeHTa H 00pabOTKa pe3yIbTaToOB
WU3MEPEHUH ! npaKTHKyM/ M. 10O. Ps6uukos, E. C. Psbuukosa ; MI'TVY. - Maruurtoropck, 2013. -
141 c. Wi., THCTOTp., rpag., CXEMBI, Ta0JI. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=619.pdf&show=dcatalogues/1/11078
49/619.pdf&view=true (nara oopamienus: 14.05.2020). - MakpooObeKT. - TEKCT : 37IeKTPOHHBII. -
ISBN 978-5-9967-0379-1. - imeeTcst me4aTHBIN aHAJIOT.

4. PsiGunkoB, M. FO. AropuTMBI 1 CITIOCOOBI CAMOHACTPONKHU CPEJCTB PEryJIupOBaHUS B
COBPEMEHHBIX MHKPOIMPOIIECCOPHBIX KOHTposuiepax : mpaktukym / M. FO. Psoumkos, C. M.
Annpees, E. C. Ps6unkosa ; MI'TVY. - Marautoropck, 2012. - 136 c. : wr., cxemsl, Tadn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=602.pdf&show=dcatalogues/1/11041
54/602.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

5. Kmynp, B. A. MogenupoBaHue W YWCIEHHAs ONTHUMH3ALUS 3aMKHYTBIX CHCTEM
AaBTOMATHUYECKOT0 yrpaBiieHUs B mporpamme VisSim : yueOHoe mocobue / B. A. Xwmyms. -
Hosocubupck : HI'TY, 2016. - 124 c. - ISBN 978-5-7782-2103-1. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/546586 (mata oopamienus: 20.09.2020). — Pexxum noctyma:
TI0 TIO/IITUCKE.

r) IIlporpammHuoe ob6ecnieuenune u MUHTEpHET-pecypenl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU

DNEeKTPOHHBIE TUIAKATHI 110
Kypcy "ABTOMaTU3HpPOBAaHHBIE

CHCTEMBI YIIPaBJIEHUS Ha J1-903-13 ot 14.06.2013 6eccpodHo
OCHOBE MHKPOIIPOIIECCOPHBIX

TEXHOJIOTHH"

NI Developer Suite K-118-08 ot 20.10.2008 6eccpodHo

NI MultiSim Education K-68-08 ot 29.05.2008 6eccpodHO




MS Office 2007

. No 135 ot 17.09.2007 O6eccpouHo
Professional

IIpodeccnonanbHbie 0a3bl JAHHBIX U HH(POPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

ITouckosas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIHTILIHHBI (MOLYJIs1)

MarepuaibHO-TEXHUYECKOE 00ECIIeYeHUE UCIIMIUIMHBI BKITIOYACT:

1. JlexuuoHHas aynutopus. MynbTUMEIMMHBIE CpEACTBAa XpaHEHMs, Iepefadyud U
HpeCcTaBIeHNs] HH(QOpMAIHH.

2. Kowmnbrotepusiii kiacc. IlepconanmbHbie kommbloTepsl ¢ maketom MS  Office,
nporpaMMubiM oOecriedenrem National Instruments LabView, Beixomom B HHTepHET U ¢
JIOCTYTIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

3. IIporpammHoe obecnieuenue mnpenonasarens. Ilpumepsr Mmoneneit CAY ¢
Bu3yanu3saieii as LabView.

4. AynuTOpUH AJIsl CAMOCTOSITENIbHOM pabOThl: KOMIIBIOTEPHBIC KJIACCHI; YU TATIBHBIC 3aIbI
OMOIMOTEeKH, TepCcOHaNbHBIE KoMIbloTephbl ¢ nakerom MS Office, Beixogom B MHTEpHET U €
JOCTYIIOM B BJICKTPOHHYO HH(POPMALMOHHO-00pa30BaTeIbHYIO CPEe/ly YHUBEPCHUTETA.



YuyeOHO-MeToAuYEeCKOe oO0ecrmeyeHue CaMOCTOATEJIbHOU PpadoThl
o0yUaromuxca
Paznen Bup camocrositenbHOM Koun-Bo
DopMbI KOHTPOJIS
(Tema TMCIUIUIAHBI) paboThI (N TeMbI) 4acoB
- CaMOCTOATEIIbHOE U3Yy4YCHUE 4 | YcrHbll 0IIpoc
1. Bgeoenue 6 meopuio )
LSO AUk 020 JUTEPATYPHBIX HCTOYHHKOB; (cobecenoBanue).
- TIOBTOPEHHE JIEKIIMOHHOTO
Vnpaenenus
MaTepuana;
- CaMOCTOSTEIBHOE U3YYECHUE 8 | BeimonHenune 3amaHui
JUTEPaTypPHBIX UICTOYHHUKOB; Ha MPAKTUYECKUX
- TIOBTOPEHHE JIEKIIMOHHOTO 3aHATHUSX, YCTHBIN
2. Mamemamuueckoe MaTepuana; orpoc
onucanue JIUHEUHbIX | - TIOATOTOBKA K BBITTOJIHEHUIO (cobecemoBanme),
CAY [IPAKTUYECKUX 3aaHUI; [IpomexxyTOuHBIN
- TIOJTOTOBKA K BBITIOJIHEHUIO KOHTPOJIb.
3aJaHUil  MPOMEKYTOUHOTO
KOHTPOJIS
- CaMOCTOSITeNIbHOE U3YYECHUE 4 | BeimonHeHWe 3aJaHUA
JTUTEPATyPHBIX UCTOYHHUKOB; Ha MIPAKTUICCKIX
3 Vemoirusocmo CAY - TIOBTOPEHHE JIEKIHOHHOTO 3aHATHUSAX, YCTHBIH
MaTepuana; orpoc
- TIOITOTOBKA K BBITIOJIHCHUIO (cobecenoBanue).
MPAKTUYECKUX 3aJaHHII;
- CaMOCTOSITeNIbHOE U3Y4YECHUE 2 | BeimonHenue 3ajaHuit
JTUTEPATyPHBIX UICTOYHHUKOB; Ha MIPAKTUICCKIX
A Kaueemeo CAY - TIOBTOpEHHE JEKIMOHHOTO 3aHATHUSAX, YCTHBIH
MaTepuana; orpoc
- TIOJrOTOBKA K BBITIOJIIHEHUIO (cobecenoBanue).
IIPAKTHYECKMX 3a/IaHHH;
5. Umozosvlil KOHmMpob - CaMOCTOSITeNIbHOE U3YYECHUE 12 | Boimonnenue 3anaHuit
(PI'P) JUTEPaTYPHBIX HCTOYHUKOB; pacuérHo-rpaduueckoit
- TNOBTOPEHHE JEKIMOHHOTO paboTsl, 3ammuta PI'P
MaTepuana,
- BBHINIOJMHEHHE  3aJlaHus
pacu€THO-TpaduIecKoit
paboThl,  TOATOTOBKAa K
3aIuTe
6. Umozosviii KOHMPOL - CaMOCTOSITENIbHOE M3y4eHUE 4 | BeimonHeHWe 3aJaHUMA
(3auém) JTUTEPATYPHBIX HCTOYHUKOB; HUTOTOBOT'O KOHTPOJISI
- TIOBTOpEHHE JEKIMOHHOTO
MaTepuania,




[Ipunoxenue 2
7 OLleHOYHBbIe CPe/ICTBA /1A IIPOBe/IeHU IPOMEKyTOUHOU aTTecTaluu

[TpoMexyTouHast aTTECTAIMSI UMEET LEIIbI0 OTPEICIUTh CTENCHD JTOCTH)KEHHS 3aIJIAHNPOBAHHBIX PE3YJIbTATOB 00YUEHUS [0 AUCIHUIUIAHE (MOJIYJIIO)
3a OINpENENICHHBIA TIEPUO]] 00yYeHHUs (CEMECTp) U MOXKET MPOBOIMTHCS B OpMEe 3ayera, 3aueTa ¢ OLEHKOW, 3K3aMEHa, 3allUThl KypCOBOTO IPOCKTa
(paboThi).

I[aHHBIfI pa3acit COCTOUT UX IBYX ITYHKTOB: a) HJ'IaHI/IpyeMBIe PE3YyJIIbTAThI O6y‘leHI/I${ H OLCHOYHBLIC CPCACTBA JJIA ITPOBCACHUSA HpOMeH(YTOqHOﬁ
aTTeCTalluu. 6) HOpHI{OK IMPOBCACHUA HpOMe)KYTOqHOﬁ aTTCCTAlMU, ITOKA3aTC/IN U KPUTCPUU OLICHUBAHUAA.

a) HJIaHI/IpyeM])Ie pe3yJabTaThbl oﬁyqe}ma U OIICHOYHBIC CPpeACTBA AJIA IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrecramum:

Koz nnaukaropa Nuaukatop 1OCTUXKEHUS

OueHouHbIE CpesicTBa
KOMIIECTCHIIUHN

[IK-1: Criocoben pa3zpabaTbiBaTh CTPYKTYPHBIE U (PYHKIIMOHATIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, IPUHIIUIIUATIBHBIX CXEM YCTPOUCTB C
MCIIOJIb30BAaHUEM CPEJCTB KOMIBIOTEPHOTO MPOEKTUPOBAHUS, IPOBEACHUEM IIPOEKTHBIX PACUETOB U TEXHUKO-3KOHOMHUYECKUM 000CHOBAHHUEM
MIPUHUMAEMBIX PELICHUI

[K-1.1 Pa3zpabartpiBaeT SCKU3HBIMN IIepeueHb BOIIPOCOB K IK3aAMEHY

MPOEKT, BKIIFOUAIOIIHI: BEIOOD 1. Yro Takoe oOBEKT ympaBiaeHUs?

. 2
CTPYKTYpHOI CXeMBbI 2. Uro Takoe cucTema yrpaBleHUs?

. 3. UYro Takoe aBTOMAaTH3aIHS?
ANEKTPOHHOTO YCTPOMCTBA UITH
4. Yro Takoe cCMCTEMa aBTOMATHUYECKOTO YIIPABICHUS?
CHCTEMBI ITyTeM COMOCTABICHHSA | 5 Urg rakoe I POTIECC YTIPABIICHHS?
pa3IMIHBIX BApUAHTOB U UX 6. Yro Takoe 38eH0 CAY? Kakumu cBoiicTBamMu 0HO 00OJazaer?
OLICHKH C TOYKH 3pCHUS 7. VYxaxuTe 0cOOCHHOCTH (PU3NUECKNX U MaTeMaTtndeckux Mozenei CAY?
TEXHUYECKHUX M SKOHOMHUYECKHX | 8. B 4eM COCTOUT OTiHuYMe CTaTUYECKON XapaKTePUCTUKU O0BEKTA OT JHHAMHYECKOMN?
TpeGOBAHMIA; PACCUMTHIBACT BCE 9. Kakoro Tuma BO3JEUCTBHUS OKa3bIBAlOT Ha OOBEKT YMPABJICHHWs BHEIIHSS cpela u
i op-ram?

HEOOXOIMMBIE TTOKa3aTeNN YUPABIIOLIMH Op-TaH:




Kon nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINU

OneHouyHble CpeaCcTBa

CTPYKTYPHOM CXEMBI
3JIEKTPOHHOI'0 YCTPOKCTBA WU
CUCTEMBI, B TOM YHUCJIE
[IOKAa3aTeIN KauecTBa; BbIOMpaeT
1 000CHOBBIBAET CXEMBI
BCIIOMOTaTENIbHBIX YCTPOUCTB.

10.
11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.

B uem cocToUT OTIIMYME HENPEPBIBHBIX U JUCKPETHBIX CAY?

[lepeuncnure OCHOBHbIE IPUHIUIIBI YIIPABICHHUS.

B uem cocTrouT mpHHLMI yIpaBJIeHUs O 3aJlaHHOMY BO3JEHCTBHIO? YKaXXUTE €ro
MIPEUMYIIIECTBA U HEJOCTATKHU.

B 4eM cOCTONUT NpUHIUI YNIPaBICHUS 110 BO3MYLIECHUIO? YKaKUTE €ro NpeuMyliecTsa u
HEJO0CTaTKH.

B 4yem cocTOMT NpUHIMI yNPABIEHUS 110 OTKIOHEHUIO? YKaXUTE €ro IMpeuMyIlecTBa U
HEJO0CTaTKH.

B 1yeM cocTouT NprHIMI KOMOMHUPOBAHHOTO YIPaBiIeHUsA? YKaKUTe ero NpeuMyIecTBa
U HE/10-CTaTKH.

B yem cymHocTh noHsATHS 00paTHast cBA3b? KakoBo ee Ha3HaueHue B CAY?

B uem cocTout oTimune 3aMKHYTOM U pasoMKHyTOM CAY?

B uem cocTouT OTIIMYME ONTUMAIBHOTO U aJallTUBHOIO BUJIOB YIIPABIEHUS?

Urto Takoe nepegatouHas GyHKIUS CUCTEMBI (3BeHa)?

Kaxue yacToTHbBIE XapaKTEpUCTUKU TPUMEHAIOTCA IpH aHanu3e CAY?

Uro takoe nepexoaHast GyHKIMs cucteMsl (3BeHa)? KakoBel ee cBoiicTBa?

Uro Takoe uMIynbcHas nepexoHas GyHkius cucreMsl (3BeHa)? KakoBsl ee cBoiicTBa?
UYro Takoe nmponopuroHalIbHOE 3BeHO? KakoBbI €ro XapakTepuCTUKH?

Uto Takoe uHTErpUpytoiiee 38eH0? KakoBbI €ro XapakKTepUCTUKHU?

UYro takoe uaeanbHoe auddepenupyroee 38eH0? KakoBbl ero xapakTepucTHKI?

Uro Ttakoe amepuoanyeckoe (MHEPLUHUOHHOE) 3BeHO mepBoro mnopsaka? KakoBel ero
XapaKTepUCTH-KU?

Uro Takoe kojebarenbHOe 3BeHO? KakoBbI €ro XapaKTepUCTUKH?

UYro takoe (opcupyromee 38eH0? KakoBbI €ro XapakTepuCcTUKU?

Uto Takoe anepuoIuuecKkoe 3B€HO BTOPOro nopsiaka? KakoBbl ero XxapakTepUCTUKHU?
Yro Takoe peanbHoe nuddepennupyromee 38eH0? KakoBbl ero XxapakTepucTUKU?
KaxkoBbI cBOMCTBa MUHUMAJIbHO-()a30BBIX 3BEHHEB?

Uro Takoe 3anaszapiBaroliee 38eH0? KakoBbl €ro XapakTepuCTUKH?

13




Kon nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINU

OneHouyHble CpeaCcTBa

33.
34.
35.
36.
37.

38.
30.

40.
41.
42.
43.

44,
45.

KaxkoBrI cBOMCTBa ITOCIE40BATENBHOIO COeTUHEHUS 3BeHbeB CAY?

KaxoBbl cBOlCTBa napaiieibHOro coequHeHust 3BeHbeB CAY?

Kakum oOpazom ompenensiercs nepeaarounas Qynkuus CAY, 3amMkHyTOH 0OpaTHOMU
OTpHULIATENb-HOU CBA3BIO?

Kakum oOpazom ompenensiercs nepeaarounas Qynkuus CAY, 3amkHyTONH 0OpaTHOMU
I0JIOKUTEIIb-HOU CBA3bIO?

B yem cocTouT OoTIMUYME CTaTUYECKOM CHCTEMBI OT acTaTudecko? UYTo Takoe CTaTu3M
CUCTEMBI?

B yem cocTouT pusmueckuit cMbICa MOHATHS ycToitunBoctu CAY?

B uem 3axmrouaercss Meronuka ompenenaeHust ycroitunBoctd CAY ¢ ucnoib30BaHuEM
anreOpanye-ckoro kpurtepus ['ypsuna?

B uem 3axmouaercss Meronuka omnpeneneHust ycroiunBoctd CAY ¢ HCIosib30BaHHEM
anreOpanye-ckoro kputepus Payca?

B uem 3axmrouaercss Meronuka ompenenaeHus ycroitunBoctd CAY ¢ mcnoib30BaHuEM
yacToTHOro kputepust HalikBucra?

B yem 3axmouaercs MeTojuka aHanu3a ycroiiunBocth CAY mo jorapupmMuyuecKum
YaCTOTHBIM Xa-paKkTepUCTUKaM?

B 4yem cocToaT 0co0eHHOCTH anredpandyecKux U YaCTOTHBIX KPUTEPUEB YCTONUYNBOCTH?
KakoBbI OCHOBHBIE KaU€CTBEHHBIE ITOKA3aTENIN MepexoqHoro npouecca B CAY?

Kakue MeTonpl NpUMEHSIOTCA i ONPENCNICHUs IOKa3aTelell KauecTBa MEPEXOIHOTO
nponecca B CAY?

[K-1.2

IIpoussoaur
TEXHUKO-3KOHOMHUYECKOE
000CHOBaHUE MPUHITOTO
peLIeHHs ¢ pacueTaMH
ce0ecTOMMOCTH YCTPONCTBA U
CTOMMOCTH €T0 dKCILTyaTallHu;

1 3aoanusn ona evinoanenusn PIP:

1. Nonaras Wp(p) = 1 u Woc(p) = 0, npusectn B obuiem suae:

Wias(p) — nepeaaTouHyto dyHKUMIO 06BEKTA YNpaBAEHUA NO YNPaBAAOLWEMY BO3AEUCTBUIO X;
WH(p) — nepepatouHyto GyHKUMIO 06bEKTa yNpaBAeHUA NO BO3MYLLAIOLWEMY BO3AENACTBUIIO f.

Bce npeobpasoBaHUA CTPYKTYPHOM CXeMbl 06bEKTa MPUBECTU B MOACHUTE/IbHOM 3anucKe.

2. Mpw n3BecTHbIX TMNax U napameTpax Wi(p)..W,(p) onpeaenntb xapakTep ycToMYnMBOCTU 06bEKTA
no ynpasnsoLwemy BO34eiCTBUIO C NOMOLLbIO l060ro anrebpanyeckoro Kputepums.

14
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CPaBHUBAECT C aHAJIOI'aAMHU 110
TEXHUKO-9KOHOMUYECKUM
XapaKTepUCTHKAM

3. Mpn Woc(p) = 1 BbINoNHUTbL cuHTE3 perynatopa Wp(p) ana obecneyeHuns actaTmama CUCTEMbI
nepBoro NnopsAaka v 3anaca yCToM4MBOCTM CUCTEMBI YIPABAEHUA, He meHee @, = 302,
4. NpoBepuTb YCTOMYMBOCTb NOJYYEHHOW CUCTEMBI YNPaBAEHUSA (C Y4ETOM peryasaTopa) tobbim

rpaduyeckum Kputepmem. MokasaTtb Ha rpaduKax 3anac ycTomunmsoCcTn No amnantyae Ks n dase @,.

4. Onpepenutb W,(p) — nepenatouHyo GyHKLMIO 06bEKTA YNpaBAEeHUA U peryasTopa no owmnbke

perynMposaHusa B obuem suae. Bce Heobxoanmble npeobpa3oBaHUA CTPYKTYPHOM cxeMbl 0O6beKTa

NPUWUBECTU B MOACHUTENbHOW 3anucke. Mpu M3BeCcTHbIX TUNax n napametpax Wi(p)..Wa(p) n We(p)

onpeaenntb KoappMuUMeHT oWMOKKM M NOKa3aTb CTENEHb acTaTU3Ma CUCTEMbI.

X (&) >

W»(p)

-

\/

PucyHok 1 — BapuaHT 1 CTPYKTYPHOM CXeMbl CUCTEMbI YNPaBAEHUA.

Wy(p) = I Ws(p) =
- Wi(p) *@@" W-(p)
+
f
Woc(p)

Tabnunuya 1 — NapameTpbl NepeaaToyHbix PyHKUMN 06beKTa ynpaBaeHus

Bapuanr_| Bap. | Wi(p) Walp) W;s(p) Wa(p)
K K
e - - K3 K
Tp+1 ,p+1

K]_ =160 K2 =2 _ ~
' ;= 0,00025 7, = 0,0008 Ky=0,1 K4=0,075

Kl = 24,5 K2 =5 ~ )

7, = 0,02 n=00025 |f=01 K, =0,05918
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K1=3,9

KZ = 7,5

£.=00064 |15,=00025 |01 Ks=0,02564
K1 =125 KZ =4 _ _
7, = 0,0002 T, = 0,004 K3=0,2 Ks=0,048
K, =16 K, = 4,5
K;=0,2 K,=0,02
T, = 0,002 T, = 0,005 =0, +=0,02083
Bap. | Wa(p) Ws(p) Ws(p) W, (p)
K K
nap. Ky 2 K, K,
D T,p+1

_ KZ = 1,5 _ _
K, =100 . = 0.0001 Ks = 0,66 K,=0,01
K, = 100 =5 Ks=0,1975 | K,=0,02

1 T, = 0,00005 3T AT

_ Ky=9 _ _
K, =36,4 o = 0,0025 K;=0,1 K, =0,05

_ KZ = 4,8 _ _
K, =200 . = 0,00001 K;=0,2 K,=0,15

_ Ky =3 _ _
K, =50 . = 0,00005 K;=0,33 K,=0,01

16
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OneHouyHble CpeaCcTBa

y

Wp(p)

*@* Ws(p)

A

iﬁ Wy(p)

Wi(p)

I Wa(p)

\
<

Woc(p)

PucyHOK 2 — BapuaHT 2 CTPYKTYPHOM CXEMbl CUCTEMbI YIPABAEHUA.

Tabnunuya 2 — NapameTpbl NepeaaToyHbiX PyHKUMN 06beKTa ynpaBaeHusa

. K K.
nap 1 2 k. "
Tp +1 P +1
Ki=2 K, =160 ~ -
! 7, = 0,0008 7, = 0,00025 K;=0,075 K;=0,1
K1 =5 K2 = 24,5 ~ ~
1 2 T; = 0,0025 7,=0,02 K3 = 0,05918 Ky = 0,1
Ky=7,5 K; = 3,9 ~ _
3 ;= 0,0025 7, = 0,0064 Ks = 0,02564 Ky = 0,1
K1 =4 K2 =125 ~ ~
4 T, = 0,004 T, = 0,0002 Ks = 0,048 Ky = 0,2
Kl = 4,5 K2 =16 _ _
> 7, = 0,005 7, = 0,002 Ks = 0,02083 Ky = 0’2
2 Bap. | Wi(p) W,(p) Ws(p) Wa(p)
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NHpukatop A0CTHXKEHUS
KOMIIETEHIINU

OneHouyHble CpeaCcTBa

K K
nap. 1 f2 K K,
Tip+1 p
K1 = 1,5 _ _ _
1 £ = 0,0001 K, =100 K3;=0,01 K,=0,66
2 =5 K>, =100 K53=0,02 K,=0,1975
7, = 0,00005 2T T e
K1 = 9 _ _ _
3 T = 0,0025 K,=36,4 K5 =10,05 K.=0,1
K1 = 4,8 _ _ _
4 7, = 0,00001 K, =200 K;=0,15 K.=0,2
K1 = 3 _ _ _
5 7, = 0,00005 K, =50 K;=0,01 K,=0,33
Woc(p)
f
x X) - Wp(p) (<) > Wi(p) > Wa(p) (<) > Wa(p)
T > Wq(p) J

PucyHOK 3 — BapuaHT 3 CTPYKTYpPHOM CXeMbl CUCTEMbI YNPaB/ieHuUA.

Tabnunuya 3 — NapameTpbl NepeaaToyHbIX PYHKUMN 06beKTa ynpaBaeHus

Bap.

| Bap. | Wi(p)

| Wy(p)

| Wi(p)

| Walp)
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NHpukatop A0CTHXKEHUS
KOMIIETEHIINU

OneHouyHble CpeaCcTBa

nap. Kl KZ K3 K
Tip+1 op+1 T3p+1 4

K1 =3 KZ =15 K3 = _

1 1.=0,01 | 1,=001 |t13=0,02 Ka=>
Ki=3 K,=10 Ks = ]

2 71,=0,1 7,=0,05 | 13=0,01 Ka=10
K, =49 K, =30 Ky=2 _

3 7,=0,4 7,=0,02 | 13=0,005 Ka=20
K1=19 K2=25 K3=2 _

4 7,=0,1 7,=0,01 | 13=0,02 Ka=25
K1=99 K2=40 K3=1 _

> 7,=0,5 7,=0,01 | 13=0,01 K= 40

Ba Wi(p) W, (p) Ws(p) Wi (p)

- K; K, K
nap. — K,
Tipt+1 D p+1

K,=9 _ K; = 5000 ~

! 7, =0,01 13 =100 T3 = 0,001 Ka=0,1
K, =4 _ K5 = 7000 _

2 7, =0,01 13 =100 T3 = 0,002 Ka=0,2
K, =19 _ K; = 6000 _

3 =01 K, = 100 2= 0,005 K,=0,5
K, = 49 _ K5 = 10000 ~

4 7,=0,25 ;=200 T3 = 0,001 Ka=1
K;=9 _ K5 = 5000 _

> 7,=0,2 f; =100 T3 = 0,002 Ka=2
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLlCHUBAHHA:

IIpomexyTouHast arrecTanus 10 JUCUUILIMHE BKIIOYAET TEOPETUYECKUE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJarOIMMUCS 3HAaHUH, U IPaKTUYECKUE 3a/1aHus,
BBISBIISIIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHI U BIIQJCHUH, TPOBOAUTCS B (hopMme 3auéra B
KOHIIE Kypca.

Meroauueckue ykazaHus I MOATOTOBKH K 3a4€Ty: JUIsl IIOATOTOBKY K 3a4€Ty CTYJEHT
JIOJKEH OCBOMTDH BCE U3Y4aE€MBbIE TEMBI, B TOM YUCJIE U OTBEIECHHBIE ISl CAMOCTOSATEIBHOIO
U3y4YECHHsI, BBITIOJIHUTH U CIaTh BCE PAOOTHI.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUSA 324ETA:

Ha «omauunoy:

Cmyoenm uémko omeeuaem Ha MeoOPemMuUUecKull BONPOC, HAMHO 0OBACHSSL CYyMb Memood,
MOdICem NPedsoNCUMb AlbMEPHAMUBHbIE MenOoObl peuleHUs NOCMABIEeHHbIX 3a0ad.

BrinmonHensr 00a MpakTUYECKUX 3aJaHUs, CTYACHT OOBACHIET, KAKUMU METOJaMU OH
MIOJIB30BAJICS TIPU UX BBITIOJIHCHUH.

Ha «xopowoy:

Cmyoenm omeeuaem Ha meopemudeckull 8ONPOC U BbINOJIHAem Xoms Obl O0O0HO
npakmuyeckoe 3a0anue UMY GbINOAHAem 004 NPaAKmu4eckux 3a0anusi Oe3 omeema HaA
meopemuueckuii sonpoc. meem npedcmasienue 0 mom, Kakum 00pazom 3a0anus O0AHCHblL ObLIU
Obl ObIMb BLINOIHEHDL.

Ha «yooenemeopumenvroy:.

CTymeHT BBINOJHAET XOTS OBl OJHO 3aJaHue (OTBET HAa TEOPETHUYCCKHH BOMPOC WIIH
MIPaKTUYECKOE 3aJIaHUE).

Ioka3zaTesu 1 KPUTEPUM OLIEHUBAHMS PACYETHO-TPaprIecKoil padoThI:

Ha «omauunoy:

Cmyoenm noaHocmuvio U 8 CpoOK BbINOJHUNL 3A0AHUS, OPOPMUTL NOACHUMENLHYIO 3aNUCK),
enadeem 3HAHUAMU NO NPUMEHAEMbIM MEmOoOaM U MOXNCem HNPedsoNCUmMb albmepHaAmusHbvle
MemoObl peuieHuss 3a0ayu, 3HAKOM C JTUMePaAmypHuIMU U UHBIMU UCHOYHUKAMU NO NpeomMemy
OUCYUNTUHDL.

Ha «xopouwioy:

Cmyoenm noanocmouio 8bINOIHUNL 3A0AHUSL, OOPMUTL NOACHUMENLHYIO 3ANUCKY, 3HAKOM C
JIUMEPAMYPHLIMU U UHBIMU UCTOYHUKAMU NO NpeoMem)y OUCYUNTUHBL.

Ha «yooeremseopumenvroy:

Cmyoenm uyacmuuHo 6bINONHUNL 3A0aHUs, OQOPMUNL NOACHUMETbHYIO 3ANUCKY, UMeem
npeocmasienue 0 IUmepamypHuixX U UHbIX UCOYHUKAMU NO NpeoMemy OUCYUNTIUHDL.



